Polymorphisms of the DNA repair gene XRCC1 and the frequency of somatic mutations at the glycophorin A locus in newborns.
Two DNA polymorphisms in the XRCC1 gene, a microsatellite repeat region in the 3' un-translated region (3'UTR) of the gene and a G-->A substitution resulting in an Arg to Gln amino acid change in codon 399, were examined in 189 newborns who had previously been studied for glycophorin A (GPA) N0 and NN variant frequencies (Vfs) in cord blood erythrocytes. The GPA analysis had revealed that 14 of the 189 had extreme NN Vfs ranging from 40 x 10(-6) to 1787 x 10(-6). Mean Vfs for the remaining 175 were N0=(4.8+/-2.80)x10(-6) and NN=(2.62+/-2.01)x10(-6). Seven alleles of a polymorphic tandem [AC](n) region of the XRCC1 gene were identified. No association between [AC](n) genotype and either N0 or NN Vfs was found amongst the group of 175 nor was the distribution of genotypes unusual for the group of 14 with extreme NN Vfs. Analysis of the 399Gln polymorphism revealed that for the group of 175, 36.0% were Arg/Arg, 49.7% Arg/Gln and 14.3% Gln/Gln and genotype had no influence on N0 and NN Vfs. However, the distribution of genotypes was significantly different in the group of 14 with extreme NN Vfs, 14.3% being Arg/Arg, 42.8% Arg/Gln and 42.8% Gln/Gln. The 14 newborns with extreme NN Vfs may represent a sub-group with an unidentified genotoxic exposure and/or predisposition to gene-duplication mutations or alternatively the high values could have arisen by increased clonal expansion of haemopoietic precursor cells carrying NN mutations. Our results suggest that carriers of the Gln/Gln genotype are over represented in this group but the role that the genotype has in the derivation of high NN Vfs remains to be resolved.